Arrhythmia induced by spatiotemporal overexpression of calreticulin in the heart.
Calreticulin (CRT) is a Ca(2+)-binding protein of the endoplasmic reticulum essential for cardiac development. For further investigation of the functional mechanism of calreticulin, we generated transgenic mice with spatiotemporal overexpression of calreticulin using a cre-loxP system. To elucidate the role of the protein in cardiogenesis, we adopted Nkx2.5-cre mice for heart specific overexpression. The overexpression of calreticulin was associated with arrhythmia, chamber dilation and sudden death, as observed in 6- to 10-week-old mice. Furthermore, transgenic mice displayed marked edema at 7-weeks of age. RT-PCR analysis revealed that the expression of hyperpolerization-activated cyclic nucleotide-gated channel1 (HCN1), an essential component for cardiac pace maker activity, had receded in the heart of transgenic mice. In addition, the protein level of connexin40 (Cx40), connexin43 (Cx43), components of gap junction, and myocyte-enhancer factor (MEF) 2C, a cardiac-specific transcriptional factor, were reduced in the transgenic mice hearts. These findings suggest that calreticulin affects cardiac arrhythmia with disruption of cardiac signaling, such as the HCN family members, and with low levels of Cx40 and Cx43. Overepression of calreticulin also leads to a decreased protein level of MEF2C and this may cause changes in cardiac structure. Our findings support calreticulin being critical for normal heart function and structure. These mice are a useful model for the study of endoplasmic reticulum proteins, such as calreticulin, in various tissues.